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Biosphere dllj ftjjp 



:j£dU 

.ixj /_£ jJI Joujijltj jLaj^l jjjj aIAjIaII j aLj jll a£Ijl1! tillj AauJalj ‘ - ^ y ^ 

'1 ■« jl' a jUal <^3 (jLioU^l £tj Jj (jjj A3 ^j«JI Jjjj ^jjlj I^A j 4Aa 3 o Ja. (jLuu)M 

jUaj caskoJl iiA j .AjS jjLjj Lij ^ill Jauijll £cjjIj (Jajj ^IS-olIj 

i__l__£j£ jiijl j A uil jJ (jU Atilli ^jJI AiLjal .l$-L« l£)Uajlj ajSUll a-lA ^^Ic. JuSllill 

I j A 1 f_yajxj CjI j;Uu]l <je. aj&9 1 ijtit'i AjIc. alaaJI jjJajj aLiij LyajW 

<-jla ‘ <il j jl S * j ^jLa j Aj jx<aj 4 Aj CiL^aC. ^ill i—l jl j£ll j jl Jai>.Vl (jCj al_i£j£1I 

.aLaJI aiA (j&j a^j-oix-all aloaJI i jc. Sj£l ^JUHj IjJoxJj 4l$jjAa. 

1 " *'<1 ^ I •'■fl ■« al__JaJl AjI Aj 3 JSkjj (jl£*« J£ jA ^Ic. JSLiij ^jaaJI cj^liJI j 

( jj_£ll l K .*j Lalu 4^j j£ll ^l^)jll lia. 1 jjjujj I Jit i Mj A ntlLi jA j 4A laAuU 
j ^aC. (j! LaS 4 (jliLall j jLajil ^3 A-)l$j ji ijAa. Al (JjojI ^Lfj^S LaUai) 

jl A* A_jLs jaj - - iaJ ^ Infill j£ll 1 t> > 11 I OA J 4(_£il*ll jjLoij'^l till jjl ^ jla. 

» j ■*<*- j t.i Cjl^»-all ^3 Ail 4^aj ^ jaj *_^a-a J* <^J 

A jljlll i_jjJ jl ^iilll (Jj^lall aLajji-all (j-« CllljULa 

.^> K'Vitaj ^ — ix^a J — uilij tiljajj ^aJ Y * * jaj ^jj 4(the milky way) 

«* t jl__jLa Y 1 J •>■ ' ^ I'j jjjSJI j.isJ jli v-«l « -all AaxIxII CjI^jJaIII t—Xuia-J j 
AY ^lljahJ jJsii f iAll ^3 Aic.j*» ajjB iLa Jal*jJoj')fl j £joijj 11 ^JajjLij jAj 4 AjjjjJa 

i* jjliSI «£. T^^,Y^T (JjI«j <c.jxjii <lui a^iall l^xlntj ^jII Ail .it'll Ajj^Jall Alutll 

. ^ i *\ y Jjlxj 4jj_^jJall A ~U4jl J 




Biosphere i_ 9 \LoJI j$icu$ 6 Liu jujli 



<—iaat jl ^l 4ajj£ll till <jia*j tliaita jl£ i jaill e a& ^ij jLIa 

.^iui jLL > o-Y • j*i ai- (the big bang) jpbl\ jjjSJI jUiiVlj 

jl — & (J— 1 4t_i — £ljSilj ^ja-ill J till j > a 11 aja*j t*HiA j£j ^1 t jj&ll ftLii Jalaj ^ij 
(jil — a&VIj Ja — AjJall 4 > jiijj t4K tljaill 4 ju1a 4ajlj Sj£ jc SjLc jjUl 

j jj j^l _jill (ji (JS-kS5 <lui jLL £ ,1 jaj (Jii tlia*. t^all jaIuiaII jljjall j 

‘ jja — J j Ja — ftjJa2 J (jit «£xi 4alt mil alA tliaij 4<AauJa 4jjlac 4jjlc ^ <!•«- ■■■ - il l 
l— J ^ — MUjjll j — £ jaII jj£ Libia llblj t jS jaII jau 4ajj (^-bUJjll jl Jjjil jl£ J 
(Jj >"» J 4 (Ji i<i > m 1 I t_llll j j£ aSj ( _jij-al la] 4 Uj-v aII tllLal jail tlljjS, j 4 LoalaC 

1 >m t n iK i m JaijSJI 4a jlaill J 4ajli]l AjlaubHI jl ^1 .l r ^t_iSjS ^1 jjaLua t_il J£ 

l O“ 411 tliijS 4-Jjji tlaAcliij tluaa. jSII jSjA ^aj iL-ajS jl jjall j JaajMall 

Lai I 4 J 4jtial! jUaVl J t_i£l j£JI tlii j£u ajalSall 4 -s.jV" j jL\ jliill tlilaija. jAj 
4i__ui 4 — ill > » • jaJ ^1 ^iilll jjjJall Uj j*a aUal Jo-aa j ;<L ^ajVl t_a£ j£ lilla ,J 

*i- . -V- “ 

4 ^-C ja^ /il l J- *-<j t^Ajt ^ULu 4aa jiJa 4 i . .. l ^ 1 j (jiiLjLal 4 y<j 1 >» 

^ * ,<P lS ^ — > 4 AjjJa ,_jVl Sj£ll (J*4 j V I aIu -»H oia laa. ijma 4»Ui« 2i.,» ,*l l 

.L^a laa. Sjj iu*a 

la — a <_i — ajll tilb ala j cAiui jUL £,1 jai ^11 4 j . >.^y l jj^*a»1I ^aal ^ja& ajuj 
4 jj^aaII till i jSa II j tlilli jaJU laic- t_i£j£ll )a& jl£j ti^- *j4i 

jA (fossil) jJal^Vl ^Ic. 4 a aa la jA a^lall j^AJj t jjlSall jjJc. Sjalill 4 axll 

la JJ I (jJc. SlaaJI jj^Ja laj ttluioA 4iui jUIa V,© ^11 ja. aLaj 4i! tjji'ia 

till — J aaII jj^jaC. fC. JJ . jjiajll laA ^jJajj l ^Sj JjaaJl j jaaJI Jajaijll jjJaj 

t"il n jaJI jl : Jjlll j^AJ 4jli (4aaJt jjc. SaLall ja 4aaJI SaLoll (. jAl tlial ^ill 
till — j i >»» lol l »j..i » *ii (jJI tlial jaa-ui^Vl jA J1 a Jajoij ^a tliLai ^all 4aljVl 4aaJl 

1 • » jls ^ lljaJI jc. JajiaAll ^al Vim al l (JauuJI jU 1a jaC j . Organism 4jjlaJI 







■ ... J>X* •) - jlil Vt-VT ob-inJI -Aplomb oL^Lp <Ujh> 



Cambrian ^jUSII jjaII a*j *jaj Abjj Precambrian J4 

ti- i ill -v 1-»U ft jAjJjji i" ■s.l jfi Cua, tClla 4Aui (jjiL* 1 • • ^31 ja Aid Iai (^^31 
j l jlakiiti tliAall lAA i_ij*jj Cha3l qa a .UYa l^la-# (J^J^I 

2*- j."» M_iail jj^Ja .Ajmlwa 4 null <_ij^)3a3l I AA A«Jj 

i » Via - ^u^Sj _^ajj 1*^1* t "'*■.'■ n,*iAall lAA <_3$® 1^1 i » »1 j4 43AA4 

j , .-.al l .-' 1 »M *j /-.I j A__Jjaall 4__jaL*3l CitiUill Jla iftLa3l <JI^ 

, a \ i ,■. i ' ) jtU \ 1 1 jxi iiit jhiaV^ Iaa jijl <isj ttnlobite 

< - <1 j\ »<H Cijft j (AjjIaaII CjIjI jia3! Jjl j i^Ham/^I l — 1 

Cil A liSUjuiVi j CiluLajill Cij$ia J jjAill AjjIc- CiUbill Cl J4-Ja j»J t^lall 

(_ya\ j— Ail lilA- — a. paleozoic JjSl I ^jljiaJI (>jli J^lj 

.Cil j__iia3l J bjaoS3I a. kal jjll CijjLjj Ciai j t4ailjaa3lj ^Jutiill ^1 j&l t>» 

<t_i__al jjll y iai 1 iUal 4>s -^ ^aII ‘Mesozoic ^VjII <j*j 

J £, .*1 ^jl J jjilall i_i>LuJ J <d-uill Cil j>u*\ 3I C Ijilulj Cil j j) ‘ <* > ' 'Jil l t — J _^^ a 

(_t Wti \J . L-iiaJI lift jal jl ^ Ciljj^UjAll CiCa jAilj tCiLyAdllj AjllaJI jjJall 
/ij a ifl^ 4 1 ** 4 ^ \ \ l m \fl-w 4 AcjA^Il t j ^y^xu j cenozoic CJUI 

Cil jLull jjiiS jjlaj ClAaj tCiluJoll j jSljail Cil j CiUI jiaJj A^Cajll Cililjaall 

^ -'l l primates cluCjll j^Jai # jjill Aia ja dji^fill Cili^j CjUUII j ^jja jll 
(*)cA jjJjll j Ciljliill l^il (j a (_ya \ jAil .(jijl*iullj a-ijSlI jl^al >i*J 

-4 ijjlj ^ill pleistocene ^?l jll ^jljiaJI 

J j ll 2 •' ,11 i . Ill ^ « • ^11 JA Aid J i^lAill jLtti’yi J^ia <iui AjDIj jxi 

JSUjJI (jl mi^l — la Holocene < *'j . w\ l ^*31 ^^CiiAaJI JSU3I jlujyi 

HMjll ^ xla saVj (jJI <illj ^aIj Aim cilt > © jau Ai- homo sapiens 

. jCaUll ClS jll c £ AL# aUaJI jjlai Jill > J^lj 



V 



1^1 >OJVf 

LjUJ \ — latujj \ iLai g- jLiOi jlSj ^ jll JA ^ I Jjj J ^ jjaJl ^u-,1 

'^^—‘ 5 W*J t^IjSiVI tlulja. j^JaSH lift 4j ‘(jj^ 

^lljj]l fjlc. Cu^. ^Sj tjVI <t5 Ja. <Ai **y (jijljijl ilul ja. (Jaa*. CuJj j5j .^jl£j 

' i ~" S - , * v — «I jjo 3I ‘<^4}*>> jVI 

C 5 — ^ “ J —* • ^ J j 0 X j > X jta — Laj AjaJI CilijlSJI JjLuafl >l r J*- u l 

J — yk Cjjov tills *1 a Extinction <>aljijVI du! ja. .^IjSlI 

-A * <^— *' J*- cjA' # 1a cJ j JjjL X t «. i_jjtib U ji, 

^ — A 1a 1— £>U 4 — ijLSIl oIa (. •‘ni l. ) jij ,^4jjaj]l Ajajl £ja2la ^ja %^ ♦ 

U“^J jr . Ual l CjL^IjLVI tljJjS <j) t_i *LLJ! UlfiO tilljij 4jaJ| CiUKl] 

^ - <f*J} !l ^.UJI JJ*SJI SjSa ^ CLbJa J4j| AaI^JI Cjlfc jAa-oll Qii 

CijU£ ^ — a CjUiijJlj (JajVl OU^aC-j <ul jjaJI CjLjjjJI j \_yajj^\ CjIuX 
CjLjlj^aJI 0jjU dj^a ?i>\ j^UaII jj*j]I 11a JSoljj cJjVl uiajl ^3 S jLlaa 
*J1_-A ij-Jc. Cjj_J SjJ->ii-a OSfl <illl] 4iU^al .Ajjlii&UI 

Cjljj q — « J — >jVi <>— al j „ m i j tjlc. Aj-ola. a ^jaLjjjJI 4jl^j dililjjaJI 

J^a jjla ^JjIj I4I (jl£ ^j]| L_il.l*^! 

151 J <k± CjSia 4jjlaJI «ilfc a jjjSI! jLVI jalj 

JS ^ O-a'j^VI lift j ASXwJI t-ia.1 jjll pialjijl Cjjl 

^ A ^ ^ ojJai^l i_ijjkl! Ajj$j J\ AjouUII *k... ^Ic, ic.tja 
i j J _jlA X.o J__^j i__i* J] ^iUaAll <) 4 j tdiHill LUiaJ! 

.0-)^ 



A 



>»V» ♦ ^ ol>>>> - _>li>T VI- VT ob-mJI - qjjgjj oLJ.p qJby> 



JfA 1 ^ Xkkll uLijlftl Ifi UW^JJ jil l>4iVI UJljp’ uLm/| 

JJ — JA_*J ^ — 1 3 — jaJI dii ul£il I 4 ] CjjJa J > u jSjVI ilill djJ 

't ") \ i^ya\ _j Si ) JIaJI jA La£ i'KII J;u£il f . lt~i-s. l ^JJ 4 l i 

<J-°I J — Aji (il lj Laj tdiljljjaJlj CiljUill ,j<4 jjjSII j>» j.^al l i1iLll51j 

J$ ii dul£ ^oll tajjUallj 4 jjLJI j 4 jjJ 4 ^ CjUj\£1Ij iiaW 

^ ' a. ^ > a \ I <— jLjV 3II ^a ^USj AjVj t- AjjijSI ^ YY j»lc. ^ia . <JljaJI 

^ ^ 1 i> (J^Ja (jl c-UImJI jJS j t ( d£tu£l J j jiiJ 4^. ;-v -ti L jjti ^Jat 

0* J 1 ^ J J^*J (<JJ Jjlu. jiljjjj) AjC-UaSI j\£ 4 jIj& diljljj*Ji jSSij 0,0 j^lij 

t > ij j (J— Jill (_>iaJ (3“* a II AjLlujI £y» a.la.1 j {jlfi j t jia ^ O 

A 4 %. oi l dll jpl l a^A du-bjij| ^9j jjill Jja.j <Jaa. ^UmiVI a ^44 

iA Aj^al l * rfi»l l 3 J ft ( 3 ^i^/l Ajjliillj 4gj| jj-kll jj^\ jjj£1| (_>^ 3 *jl Ia£ 

.aJA (j^IjiiVI tlulja. J^lj diJ ^1 ujUuiVl Jja. (jlijl 1 a. jj )[ j^l 

jj_*j jt Ji— ii ^> . Vt Ajtj tjjiuJI ^jjJjSIj *\iji.VI li* <j 1 (jjj 

. LuJa3 \ n > >1 djUul£ diT^ao j 4£Lo*JI dlljjl^l l aJ^i 

4 JlaJI jA LaS diljjlSJI »j» ■ ■» « ^ jLad ^jVI >1^ jj 4jl j 

Joj^aII jJjajS jja. ^a ^all Varanidac 
^ SJ djljUiuuJL Sphenodon Punetatus cjUI jjaJI g'jj ,jij*j 

■<■ a^ljjl] <£aa]I ^ jiLull 




Biosphere tjUaJI oLau gujU 
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OLoJLui ayjao JuOCfcO 



fi T • ♦ 1 ol — jliT VZ.-VY ob-isJI . <bjajjb oLuoljJ <Cbbo 



(_^al jitf^l -Lajlia ^ (jl j^aJI lift tli.iC.Lu ^1 L-lliuiVl ^Llaul j ^gij $Lal*11 JjLaJj 
^ Hl'i iiILa*uVl £ ^Laj (j* Aic. jjJb jjaxil j»J ^ yiajUa ^l Lj«a o i l <ja jll ^ 

<J __Sc- (jjjjLUll jjjUj-al! j»lt ^kj jjill ^ (j2a*j vlul£ 

^ 4Juu (jjjL# V*.-^II ja. Xia t'ujnjiijl Ijjl j^L iilL<LuiS/l QA £^ljjl 

jj ^ V- t*itj L ^ all l!jIjj*jII l{ n>u dol jl jj^a.1 iJJiJ 

‘ - <1 j. <.‘i ^ L jl ( pLja&ll ja Jjl_jll fAjuty) alii a.ilj j jl ‘( 1 £_)^3I (j j> *a & fyl 

tljljjij jl oLlo ^k Ajjiifyl jxilmll jl Kill jl S.iLj jl iA^la jaa 

jl jj-Ji A j>>i j4 i(_y al J— tiVI Lj>i — a. £ jiaJ (^1 L$ J^-Sfl CjUjJajill j-aj 

I j - - ^iabll AjaJI tliljjl&]l ^liuuj AialLa CjIjjAj t— ij.la. (jll Cjjl (^iSl 4 jj£ I jaII 
»La (5j3 j .IjajS la.1 JJ ^jLuajll -UiJajfl tlift 40 jpSl I S jjill ^ kj S' *H^u j\1a jl 
l-4jjS (jl ** (jjluill dll jLLa (J^la. jl£ La I Ail AuJra ^#31 

(^ Jjjj i (Jj i j ■ ^>11 4£.^)jai (jfr a^a jj ■■■ jl^LaJ LL^I jj AC-JjuU (_ja _)VL 4 . n\ * jl 

A__A jj Ljl.ia.tj t A jL uall jjA > <-ill ( _y» jL3aSfl 4_iVl _jaJJj (^ j *\ u>3 l j»UaaJI (jJI 

(Jjlilll jLa^jl Lkjj^J (^ill AsUall JjLu AaUa jjj^jj 4 till jia jLS a^C. (_ja j»j 

I j__A (J li (jl A—jS wllii V Lo<aj . a_^> <-»l » all Ajj^ail LiLu jjll jl Ajj^' 

t5 II (_$J A — flj 4(JS£ j^a.jijaaJI ^tjjlail jLaia ^C. a jjjIj (ja£*jj ^jL-oall 

^ Y * (j -» jjSl i- al .*"<^1 (jVI 4AaaJI tlilijUi! Aac-LaaJI diLjal^iLVI <-Lj^a. 

(_^ jl__jLa L_ljl L I -» jjJI (jaiuill (ja A*jJol) (ja Lk^aC. ^ jl jjj ^LmOJ AA jS 

1 ijjjjl f ^ (jjj ( i lii jaj Ja jlui Aij^x-all ^jL-cu3l Lj^l (j*J ^Alm 

(jj « jjj^, j ^I^Jajual LjjA^ j iAIwi c_jji Y* * jai (JJ AaSjj-a^l aAaJLa3l il»LV jIL 

v **•' ^ tiljii Jaji*yj ^ • A Aa*yjj (j^*i (^4 ( j I ru ajll Ajjjjaui 

aJI (^j>ll <-J^UJI jl AjI AtiiaJI j ^Y' ^»lc. AjjI JJ^I (jl j im l Ajj^a 

Lai J -s. -J ^\ a al-'A. »11 2 jM . ^>all tiljLull j I jl L,M1 fiiKl tAajuajVl a jSJL .Jaj.'^all 



Biosphere sS^+nJI vi\LsJI 6 Liu jjujtj 



^ uij jill jjst sSl\ ^Jlc (jJa3 jjj S Ijjaii jUax^l JaSLxJJ lx£ (j^ajS/l Jaxu Jc 

j-al — iaj'i! J — A jJal j— li*il i.ii mi j! j jj j eAA Jxia.111 Aj jlii ^J,' jL jjI 

A — . .. j g. ] jSl (JLajjj (J£j AjjjjI ^li» .a Joxj elul£ jll jIajI! Jslui (J jluixl ^ajjAjll 

t4 JJjiaJl a£jjxI l_ 1 jC JLui jx ajjj£ AaLxxj JajxjVl (jjjuill J ,J J,'^' »l j^ mal l j 

ILIj S ^4 — j»2kJt c *~ )\ -Lilli jx %A * jaj j-al jijl Jl jjl I AA jLkjll eLx ^Jjjj 
1— -a £• jjlaxl! Jljuill jli jl jj j»L jUiil Jc Jxxaaj ^1 elLujajill sift jx LI dll 



4 i» »< -> (Jl j_J 'i (Jl j. — -mil lAA jc AjLkyi (jl ?(jialjijVI IjAlja. JxilL l_Ujx (_£All 

A a-uj Jl <Jmaj alilcl ab j£L La Jli^a. j xj taASja JJC- (jaljAJ^I slol ja. »— ilfmlj 

<Ljjl — 1 jll AjjjjII < — fi jjlall j (Jxl j*ll J Ajjxx (1)1 jjju IfrJJ-m LjaI jaJ! aAA jl IaaUx 

1$ Ja j*jj UjjLu jl jxloilj Ifriba- Ajubx jc A_taJl (llbulll! j»-C Jl eliAl aAjLu 

. (jifll jAj'i I j (lljxll 



: JaujJI -UJ^J 

Aj UI jjjlx*l * * (J^Lx till jx ftA*J jjj£ (Jim) (jajS/l Jc ®Lail (Jl£jyjl (IijjAj a£1 

I — Jj J A — a.j Jc jx jb jSjl Ajl ^jj!lla.Sfl) (liljlAJmxll bill AjJjA (Jajj .a jja-S/l 
el)V jl— a-a (llja. A3j (AjaJl (IsbjlUl jx jjjIII ^cLaa-ll ell jxll till jjS alii Lula jV I 

jl — 3 nil — 1L ^ 4 jliill t"ll j ' fiLlUl ^Cjj . jial jiiV I lAA t-jhixl jjjxkil SAjAc 

^Jjl— J J JjSjj ^ij t jAb (Li Aa. £ I jiSl! ^clxaJI jial jiLVI jl Jfr jjSila aLalxil 

j^Vl (^L-aaJI LJJ all laj Alui j jjlx ^ t jaj ( _ 5 jJax AS j i cj j jjlxII Aj jAill 

c "' . i*i-\ l (Jllj a AA (jjal jSuVI eli^ljaa jx AjjIa. ja.1 jl Ji^ tAjjajll AjaJl CjLjISII 

.3jL— jJaaJI jjJa AJaaJ jc jii*iJI e_»Vl JxxaL Mammalia eliluiall (jiuu 4 j9 
A*jxI j AacLok (jial jiil AiLa Jc AjAa. jx ^Sj jxa jS/l jli i JlaJI elijll J j£l j 
L ahi. aII Aj! jjjIjj jLxj’yi ("il ir>l >*ii jc AalL a jxil ailA l$iSJj t^AjjjSj (_j Axil 





XOSKA 



/aY ♦ O ~ gbf Vl-VT ubjjdl . oLJp AJbco 



Aa^aLia lA-uiij jdoll £■ jail <J jt'i“ | i a Jc I jiaik JSjuoj £da jll I jl Ao3 tildV La-oj 
II Jc. jjjIoJI j ^joaJl Jeuaijll jjjAj ajaiSfl Sjoill J ^Ualujl jUd^l (jl 

L_Cji 1 j I ul jj lc._$j ^-ill ^ * jaJ Jc. tjaiiull jji>L# jj£j 

j - o i - j ki ^ a J A.jtll dll jjl£ll jjl ja jjjSJI jJal jjjl ^3 e_Ujuijj ‘I «<l ji*. 

tUnep A Lilli AjLsjsJ Aal jJI A <aJaiJI djlaJajua ■ '“’"^J <« kuaill ^Jl L * A Ajil l Aj^Lum 

— * A-ill jadj tdiljl jjaJI j jjoJall j -a jj ( — all jVI (j*aljiijVI jli 

f»— 1 li] tA_L#ja^a A 1 jl£j 1-3.^-a j^/l .i*J (_£jasJI £" jjijll jli lj£&j ^dlljLil! j<# 

(ji MJ (^ill JxuijJI jajj jluU^I jaj .u l ^l Aj*.jJI ^jJull JLJI JA Y'j 

• AjS 

: Jj*Jl jkjlj 4 j^ ^ I^JL^I kttjil dJd^J 

<ij — s i jljaaJlj JLJI JL^yi £• jil! j« LSI jj I j±.±a ^jj«JI jLjll vilLu 

j l > »^| I j__a A Aj_aJ 1 «J j-vll ^JUJI I^A JlSuil ^ jjjjj (dLuJI J ji AjuuLJI 

A. tjYI dll nl£ j diL.-/iL»jjj A jj->. i (.L^.1 j l a-s.1 jj j djlajJjj dilaLj J ^-'1 j'-v .* j 

A — Jjlds Aa lij Ajjld# Ac. jILs dlliu J JjIjSJI ^jj^JI £ jjiill I jlA J tlAjJC . j 

t djl__aaill ^jJc. L« , >»ll S^Lj uUujj Ajl jjc. . AjjI ^ j-v . ^-i j A_iiia. j A ■ .. aX^jlaj 

a — jj*jj dia. SjLJj tdjLUil jLkail jjLJI ^c.jll SjLJj 

— Jl J C-I Jl dijli ojLjj «.\ j*a*ol II L_LkJj ^jl ^j| jjuJI ^jwjaJI j AjJjJI 

ijL . L II c t dal tAj. "LI! ^JalJI j Aid^JI _y£- lDUIuVIj t A j^UI j 

* jUaai Ail£j ^j^*i1 tjiajll jjli..^JI aLjIs Cj! jail ^ «1 i-N.ll ajlauij Aaa>l iJI Cal jaiall 
dail d_3j .AaS AajljaaJlj Ajalaall ^ I y]\ j^aSLuj ^-lv>ll ja> jll ^aa.1 jj qa ^jIrj 

j— _ajl jSJ (J^^JIj jlLaJI JOC. S^L j jc. ^juUJJ JSJaJ <A3klillj AaaLuIl dll Jjjull OJA 
1 ^-1 j — il (Ja jjjUI (JA» j* j JIj ^jojI! j jl jail Jli. di jdx Jl (AaoiLJI 

.jjJflljLVIj di jaJI jir>% J AjjLJI J Ajjall 



>r 






Biosphere «JUaJI oLiu g^b 



i j—k (_j\ £ ^ j L jll (jl AaJ lAjjifyl j 4j£kjj\j]l CjUjjII Aaitia 

(j M La -£sb Cul£ J&3 t(jVl AjIc Loa ^jaaJI ^ jilL ftUfr jjSI <-JJjftll ^JaLall 

<Jj2j <jl u^yi (jiijLa (AjsJII CjUjIHI £-1 jj] c.'ab^Aj Aaic. JaJI 

jl_ulj (jAaII jjjj t * m-v t jl^iiuiVlj tAfrljjllj (£aaJIj ajA 

juu (jjliSk j (JjL ^3 AaUaII (Jyl.VvUik jjjl.iaJI Lf lj (j^ull ak& ^ij nli \ jLjaaJI 
^ *1 t,^. (jj l l *l*l — l l HA ujIIjII (Jjiojj mcj jjjftjill frlijl Ajl j^Lj iAic.1 jill 

jLa__joiSlJ jn~i infill £^aftll (jSLl j iJLoaJI j (JJall j Ajjia^)ll (jxaLi] Aia.1^. © I t aLju] 

dll i )\c- 1c- »l ■ Jalll j Alull jjAJj (_J jl (jl £ ■ all AajLuII d>l jjjIjII j 

3 i." i'll ^ \ j il diL—1 jAII (Jjj Ajj jjoi ^ij .1 ^ lr>j*k aII L>.,i j\I cjjj^j j JajLJIj 
ijja <C.lj jll (jl Jl (_JjV - ill jjjuia j £ jjjILj Ia^ Ajje. AjojAaII jjjk^a*JI 



Jc. a jj_^A (^jl (Jj £Sj«o J dbjAlill tlibj l^Liil ^L) <fk aj* JjSl 

(jvM j > <*ill (j<o Ac. ja-> a fit l l • • • jau AL» (jl£doll l Aft (jlaij (jl£ Ajl dll Jll 

^_1 j tA__iHj]l * jdxil (jjjSlI jic. j^jxul (JV jill <- «*<■» Au^ lift dlAa. j ( (jjeLoaJI 
(j — a ^ tunjll ill jl£ j . JaI£ J£dj (j’V jill jjLtlaS lLiS jjluii LaAic V] <-i3 jjj 
A (j ^ (j| J jli II I Aft AA3 JaftJI ^jlill (Jl^ill jft q} jill 

(-> ~ij (jlS (Jj litlilil Jl UauiJa (jSj lift (j jiil .^Ij » <•» (jl LaS . IgJS (jjjVl (J^)*aII 

(jV j all (jl » ViSl (^C-LaaJI ,\Urf-ill A^j^a j ^tJjlill till j ^La j . (JaI£JU .\nf> 

ftX..A (jl^ >u (jl La£ .1 ij>n Sjjjik Aaji j 4_p^» mil j Aj^jjjoi ^3 o_ja1um 

(j 4 (j j»A->j I jil£ . (Mesolithic Age) 1 jj-«a*il Aiklall 

jl J jlaJI lilliSj <_j j^Jt-all ^jl^ill ^aiH£ AjjIjjlI) L_ijjaJI jj tlul£j cJjAill 

CjI jj> imj A ijVujjll * J7- S^oIaII jl •> 1 (j-a jii£ll Ciil£ j jjatull j 

I 4 — 1 J — )U (t lj l"> tl'Llj t** I* ^l^iS/l ak&t |>hta j£J j (O jail Sjauij (JujaII 

(^U) (Jj ^k (,**l3>a^ (^l AjSUll CjUaj4sk-all (^11 oJ jxJIjj .1 ^ j 



I £ 





OloJLl ^OOU j L ft >Q 



^ ol jjj» — jiil Vl-VT objifiJI - oLujIjj Abuo 



(J . ^jil^all j<a jl*J»S jc. <. li .. 1 J vT j aAA j* AjA*JI ji jiJJ I 

• j*l J ^jJd r. ' * tffl' 

J j a Li (_kll A ♦ ji ^J| jAib (ilLall <iT)LaSf Ia^^ AjjLam.all jlll (_$ AaJ ^jJexij 

^__»Sj !vL_ul <jjXo <»L)l&A jluui Ajj jl»All cjjasJI jl (J^Jj 

j AjIIg. Jj, > ^ a -* ^ia. ^jj j ISj tAlal£ AAui (_£A* ^^Ic- jjAa ^ A ^Lda^i 

^ ul >rfii ^ij .AlaiaJI (j-* UjjLO ^ V !>bj| jlfLa c_i A3j t jJ*uillj AJaiaJl 

AjL jUij j Y ) Y » - Y Y ° * ) jjAaljll i-jjiak ^ ji£l J ^-^l 

j — « 1 — a jjej t-jhllj £j*illj JjSM J**- ^ i> •OjS**! 

.( Yr )^LaJ» jU^Vl 

i_iLaj jl <* jjA . ^-. (_g jl % > ^-1 j* LILa. C-iltSj Jaju) jVl j jaill - j»a ^JU«5M (j^ ^]j 

J « \ j"i>laj j*A» Aj jj La iAjSj Ajj^jji tlul£ Afl3 t(jaA*aH A*uii frlA JA. 

J jiVl Ajmaj JLnjLb Aj 3 ^li CjS j lilliA jl£j ..ilujllj Ajii^-J JJJ t<-jLia*SM 

j l a ^l 1 »* ‘ ** ' laC. ^lll jjVl S^ajj j tA^jtaall Aafij^si <JLaji CjLiIc- A*a j>l 

4 .uJaLall jjjSlI LSJ^J AJilajll a _>!' j& I jjj*j t jliJ ^ LuLj I j-»j jVI 

jl £ J tajiLa jV' cli-lc. (JLiiJ! (Jjol>Lui Jjji jjVl tbljlc. CulS LaAic. 

t attjati J jUwi^I jiuj (,\lA a jlnatll j Ajjill ^Luill jjS/l jLa-kil jllbai ^laS 

• ^ ^ajJ^tall ^jltaH aLijy jl 

^ J SI j jjSjaill Aj^a-Jl J Ajjiajll A£^pJl ]r>Han LaLk ^Lalc. jl£ *■ . u a ^ j 

jl La£ tAjc-l jiJl£ a jjLa-all (_) jn i all ^a j bJnLuil c-Lu a j\o» un i 

< * mj JSj .a^j^aS c.Lul jj^kjjoi ^ jjjiVI tiSlall ^1 jjSfl (n.utiA l^a^i j nVnal l 
jl jjVl Aj uili jU — ki^l jl « (Horowitz 1968) Ajjj-^ Clbj ^1 CiLujI j^ll 

jjSI Ala La^L aAj^j-e tlul£ ^)jji>rfill j ^Jajllj jjJJ jll J JajlJlj jb. V» all£ 



Biosphere oLiu jujb 



U 1 1 A *■ (_ya jaZi Cul£ » j* Aa\j£ j t^ T °^ a£ji < a3i A • 

^ ClbUli vlljl£j .<_£ ji.S/1 <ot jjjlali j Aikli*]| <*j jjlall ■ o jjfl 

lSJ——** cJ * “ i i V {jVl j^A l«a \w Ajjjjoi Aalui<a ^ja °/oY * ~ Y ♦ AjjjS S^£a ^ Jjq> ( _}» ■** 
^ 0~® (J* ** 1 ^ J jJUtli (JIaj .^^AaImuJI akjk (j* %V — Y jaa 

iljl£ o jl <_}Jal i— iljt JJ>.H £)a _jjI j£JI i~ '■ >« j»"' i^n-v t *1 

^ — *1' J <£jj—J>\ t_oll j £+Z>±\j i£jA\ jjJiaJlj J1 jiJI jlij CiUI jjaJI si* 

• J^Vlj (jSSjVl J<aaJ tilJjSj (^jJl jlaaJI Aku £ jj) ^ jAa.ty j Jc jll j 

JU— ^ t> ^LA*jD >aaJlj jaoil <j-l jstj aLaW iia (Simonez) 

• ^ Ajxut j Ajj_jjoij AjILuu (ja JjjoiVl CjJaojIJ La £ t4jAj^a1 

j— Lrfil lj ^ — iAill tiajl^j (jialjAiVlj S^V> ^A ji Cu-ajAjl ^jll jjJall qaj 

diUjl£JI (ja jjjIII J Jl AalJa) tU jjc.j LLaII j ^jaSIlj 

• cP 3 ' jiiVlj S-Xi^-a l$J jl (.-|>>ijAjl HA\W <jaJl 

U— * 4 d — ‘1* _pSj ^^jc. jjSi <jl£ u! (jS-aJ I j^A j 

JaAa^all JjAJaj (_paljAj) Aj 3 tiLi V Laaj t^jVI Aalc. jA la* N 

gs — ? Aail^aj tAAlaiall ^3 (jLiii^l jlaa. LLa jA.»,.. ^jaaJI 

1 6 a ^8j t j A jt i ^~i . ' l j AailjoJI j AjjlaiJI o jjjJI ^ja Aiial *>■ ^ '<*■- ^ Jiai... 

Jj— (^ > o jj AlS — l2u 3I #i_A sUjj^l ^JJ ^ | jj ^ ^ jaill 

.l^ljAjlj AaaJI ajAi la JS <_iajj l$J Aa^liJI 

:^l 4 all IommjJI ^1 £)iaJI WjJI JIajuVI 

— !jj tAAjluill j jioal l (jl£ Lac. c al~iA j ijaiVl Sjailt ^ jaaJI Jaaa. al l ^ ' ■ -> 1 
Oi J > M *^ ^ Ji?" jU'/l jjj ^^aa-j tAa9 o jjjIj j ( jLou'yi <Ja.Jj ^ >»...i 

f— J ‘— yaa loallc. jaiiall lift AaiiA* .^ja.V^ AoaJl CjUjI£JI l ‘a^A « jjj ^^3 



n 




OU*LuJ )}«M J uO OjO 



^ o| jij>— jbT Vl-VT obAaJI - yat^b C/Lolp AJbxa 



-j (jia null Jxa. Iaa 4 jlutfyi JtSI lj».j j* AJJ^S jl Alloi* jl 

I*'*!! Ajji±H J 5 i-- Jauijll ^lt ^Jjl lull jjim ijAl ^lUnni A 



Il__p2k. Lulij Uajai j jj£jj jl (jlxuj'y I (^ic- (-ASkjjJ Ajli 4^$ill lift j* ^Ikjlj 

rjj jaJl Ja — uijll ^ — S Ja\£ja * ja£ jl^-j^l tf\' 4 JjSIaaII^ 

i—jC - jj aI^ja l j j£J 4 j jjsJI Jajai jll je. bj JC- Ijija l^jl (jSj Ajliill jl»jll J 

Ja jJ\ j^Ja Jlc. Jlu^\ jj*L jl : Jjill j£-Jj J^ajjki Ja.1 ja J 

< •* j\ jj i>f- ^ jjoJ ^11 AaIi^aII AjUabli tllll lAj <U jjlaj jl a JJJ^ aj lr^ ^ i*J 

LiUj jj — S. jjLj £a £ jluull llA ala. <— OjIJjj 4jjj£ jjlajll 

A__Aki*ll jjfi. aJIaC-I j jUiu^l till jjjIj <illi ^yll <— k»Jal 4alJla. AjjUu (Jjb-“JJ Aj^iall 

.A Jl je. j Jlfc jlLu Alij**a» 1I j* I jjj£ 1 4*-» biLoa. 

jaj^l t_i £j£ jjk i jjfb tlAS jVl ja tlij jL jl j»ia-«JI j»A till J£l Aa^aj J 

1 1 ^ j^ jii__ Mi jjj JJ Lj A_ia jj j S ^(Jtell (Jj 9 jA I j ^J4 j‘ *iil l Aaaj 



■ «M C. jl (Noosphere) ^15*11 Jaaijll £jHaj-OA Ajic. jllal jlutiyi Ajj Lu jajS?l 

j j_iaJl Jaui jll jjl aJ jl jJjlji J*il J^i-*JI I .IX^. I Jj^iiill 

|ll lift jjjjtau jx jl*«jV' <-5*^ <-i4 j«* Aj^jlll j a jlx-U jl <-r 1 W 

tjA Aj£l j (£ jaaJI Jauai jll JT jl^ jl (JjS (J*yl I^A ^li*ll Jajjijll j . AjjjSj ajlftj j 
j << j — a Sji^J jjAjoi jjill ^lla * aa ~ ‘'A'i.J jflj .0 jjjeu J^l ja j* A 

^jjSjj 11 (Jj ajll jjjlaj ^ jjjS (JjJaA Alj A'lY') ^^ .M. l Uji ^^jjll 




J « a jlii&U jLuiJ^U ^Jkjl jjaJI jj-ill <^a ^jlsJI t, a£ jLaa jl lAi j*-all 

J— Ioj ^ 12*11 Jojoij!! jli IoSa j 4 j jjaJI JajAjll jjiaJj jJjSj j a Ji^A Aj^jIjJ^ 

.^sjjIjII j jjoaJI Ja*iij!l jjiaj <Ja.l ja jo a jxx^/l Al^ jaII 



jAioll 4_#!ilc- | jLwJ^I JIaC-I) AjIjS jj ji jLi jl j^Lu ^jaj jill ^H*ll iSj 

^ibjj U * *'\'J J" ‘“JJ (_5 JJ "(Jj^iJA JSjIj" Aj2 JaAUC. (JSj jlxA ^Uaj Aj|j ( jjLuijjj^ 



4 ^> jl-t 



w 



V <LI -all 0^ ^Itall Ja«jll jc .^CJjll o-ij ^ ^ J ^>11 Ju 

o— c. L_l — AiaJ) jA Jj*„<aLJ| jl Jj tja« jl£a ja «. ja. Ail jl ^ jtl* 4j| \*j 

fJJ MSjS JjL5 jt? ^ ^Jl ; ->J M a& 

^ ^ j 1 . ’^ J j«a Xc. ytL ^. 4 (Jai ajl 1 iAC. jljjjj jjiuijjill «. j j a « ^joUJ 

J-~' -aC ’ — * J — ’ifj -la — uijll 4 a.ja 3I jjlajJI AjiliaJ jjaultj JjlaJI 

^ JAJ l^JjLjaa, JlLall <jjjl jjLj Ailjjjui* AAjIc. ^Jc. gju jjiuijjjll 

L»S . jjlaJi lift ‘—il-iftl Oiiajj t jilaal! lift l ^ jlr . jj£j jl caau ^a]| A >a><l l .uw» j 

jl — uu <^3 Ji,j (jlc. SLaJl J_JaJ jl IjA ^3 Ajjjijjl Jji.J jl 

Ja uijJIj jtuujU liljLUl jjkiflj ^UuuaVI j-ajj jl <_iaa JJJ1 a Jai. tAjOa. 

^ — >J^' jjl — ?u (jJc. IjjlS jUyi Jl j La 4 jVI .Aj (j£j*j ^jjaJI 
c3 — --J 3 W** ^A“ (^*11 JjJaJI jjlaa jaj J(UJUJ jl .LUa.1 i «--» j-) LaS AjAjVI Ai*i]l 

J« “*!' (> U-J “A^ <lLa. Jaui jll Ja.Jj Jl jOaJI aj>A £ jUj A& aJ jc.jlSI 

J -> ^ Ja*-j3l ^tju-eu jl JlaU <illj j* ^ui,,,! ^ jtl^Luj j^l 

Jjl—U liljljlj (.Jc- aj^lS UJ^ i) oM (jJc- SAaj bLJ LL. j±j tli* J£ j* 
jljVl 4— llj — 3 JJ iJjJj jlj 4(_^jjaJI Jajjijll l$JJ Jj_eaj ^jjl AJlaJI jjaSjj tlJLaC-l 
AH^HJ SjLjaadl Jjj| jjJs^l Aajllxl Jjc V*jLi j^ SjJxiJI JUc^l 

. jjaill IjA 

<-^ Ar "^ (J — $ ^ " 1A J ^ -la^jllj JjuAII (« a* 1> all j jj Alljlall AijUJI Cul£ I jl 

-la^l Sjbjj Aj*j3 (Sh JUu jUi*yi J jU Jii t^jjUl 

V* — ^ ‘-iUxJI Ajljj Ji AjI ja.1 L> iwu Ji a Jj^a lit (jiuu ajbj ^ AjIjJI loA 

jl — uu^l j_jj A — £iUll fJaiij 4(^jjill AjoiLLw JSS ^jjaJI A^jjj ajl^ 

-pU 1*JI j^ jjliSII ^IaslJj Ajfcua Auk*-a xiLi jj^j aJAj .Alwa^j 



^ A 



oloai txl JuOOjO 



_pT ♦ • 1 ul jij> — jlil Vl-VT objisJI - 4^au_,b oluulp *lJbco 



q « laa joU cs LlL_uij (— u\ ^ 4 tVi-% oi l U j 4*jJali (jj JjSlI (_£*J I jjil 

4c.jjaJ ^ 4a -»M Jajajll ^ (Ji.lL ^Sjumj <JilL jlS jluL^fl j£lj t Cib ari l. iiii i 

.*.tt ' 4_LjSkll MjtxJaJI jjlc- 4Jafll^all ^9 _jA i— SlAj t 4 > 4 aJu^al 

jj Will ^j. ,a>Wi tAjtiJall j jUia^l (jJJ aJjIoLj 4£)Ic. jlaal taj] j JjVl 



^ 4 il Aj-ali t4ja t V ^ *“vv aU j ^ JJ->- H k.Hjll 



kjll (jLuUvU 'i 4j£Jj ijjLuLyi (jjlJ jl jalui'il JajjjjU 

( Jauijll (jjlJ ji £ jti 




Biosphere viUaJI a t jujb 






JjVl ijjj-aiu (WA aj — *1\ ;4i JJU*H ^ ( Jjlll jj^ 

.rr ^ 

o® V^ A * 1 ‘ia#^ S.UJ. j.jSiaji .1-i.j.^ijSjljS -Y 

Aillb Y* £ 

— **&>ljj _>*SiUll tjlu] t jcb A*M tAi Jjuafl uUS 4 jjSlIj oiaj^l -Y - 

• Y ^ 4 ^^ ^ V ^ 4 a^I i >i ^|l 

J To tjjUa tjSkji, 44-jjSjljS - £ 

•° ^ a- 3 ‘JM £*>* *ujS» ‘jklu JjLS -o 
CjIjj-M j-ls t>^ Mjj ‘0^ (> £jjUI tCifuuj £jjs. -“1 

• ^ ^ O-a t ^ ^ A 4il2tf| 3 jl jj 

(3 M MU tdijUUj Aiull tj^uc. fJati tj LuL, ^ - -V 

. © ^ <_)*a t^Y « • * 

‘ V A M ikjiJ fjkfl AM i^Ua^yi £ Ml CjIM .1 .} . Mj -A 

• Y'A (_>o ^ ^ • jljl iT jajJI 

^_Mi am ikM m»i r 1 tjjjjji .Mjj m 

.y© ^ mi 

a__jwU. Cil — tjk tJM' ^'ja .J Mjj ‘SIM ‘-J •] jiuJt dlU -1 . 

. > * Y ^ ^ VA <3*10 

MM t A^Jl AitfSil ^4 H»A. tj o6 M 4 M t jUL, ^ ^ 

.IV 4^1 <3*lo tl«— B 




oLoJLu Xn r xjs 



fi\ • • \ ol >i>> — jLil VI- VT oLjlsJI . <u^ujb oLJp t bbco 



4 ^ Y qa <.fS HAA J>mu> 4j£^ja tfUiiVi V A*Jjlall 4 . j .i_ijjjjajj S Y 

AaIILj 

(3 4£__jjjj]lj j >HiU -1 — jb 4ftjlj«il t, 4(j^ Y* 

.V 0 (J«fl 4^ ^ ^ ^ 

. (3^4 J<t 4 jAuJI <iILo — ^ £ 
.^LaII jAmhH — 



r j-w 4 (- >«jS/l fj lc. k-fljll Cll AjS (JSCd 44_SJj£ . 3 jlCLj — ^ “l 

.H o-a 4^^ j>4J 4V x*l\ 4 A aM' 44-»a.jL»n 
<c jj «i\ ^9 ^jaJ) ubUUl iljEj JLS Jjlwj 4 (jLajLui J jAXt 4 ^ V 

. ^ ^ Y 4(3*J*-»^ a jAil! 

. Y • i _ya 4 ^ ^ S A Cj ij^jj 4 ^ t ja*J1 4 *>b aII 4AaauD J 4JLu$ 4 W« ~ ^ A 

jlA 4 jS_ul^A 4 <JLa. 4^I^SU ^UaJI (jil ^iJVI 44_kljj J — ^ ^ 

4iI]L> 4 YVV 4 ^ ^AH ^Aiall 

fJ-un-4* 4 <jjI jj ioi'VI j3U 1*11 ^ — a CitiUil Ailjl 4 jj jjjj Ci jjjj ~Y * 

. Y • {j^ 4 ^ ^ ^ Y jjaj 4 V ja*J1 4 A aL^aII 44-0* i^laD 

4 jJIL 4 ^ Y (_>^a 4 ^ At ui jil 4jl*li JimjA 4.1 .4_t .^iUjCijS — Y ^ 

. AjJUl J 

4 < 1 JJ — Ml ^ — a <jV « i £ i - a 4 j.1.4_J.^jjjS 4.£ J.tiLl ~ YY 

.1 1 ^ya 4 ^ \ A A 4 Y AAaJ! 4 t aI^aII t4 _*A jSaII 4l)« 

^ ^aamJI t"i»u« Ciljill Ajjjjuu Aj&Ijj 4 jja .Ci . jjAjl ~Y Y 
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